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STATE OF THE ART 
In the case of a wiper lever of the type designated in the pre-characterizing clause of the 
independent claim, the supporting element of the wiper blade is supposed to guarantee the most 
uniform possible distribution of wiper blade application force originating from the wiper arm on the 
window over the entire wiper field being covered by the wiper blade. Because of a corresponding 
curvature of the unstressed supporting element — i.e., when the wiper blade is not adjacent to the 
window — the ends of the wiper strip that are applied completely to the window during wiper blade 
operation are stressed by the then tensioned supporting element on the window, even if the curvature 
radii of spherically curved vehicle windows change with every wiper blade position. The curvature of 
the wiper blade must therefore be somewhat greater than the greatest curvature measured in the wiper 
field on the to-be-wiped window. The supporting element thereby replaces the expensive supporting 
bracket design, which is required to distribute the application force, with two spring rails arranged in 
the wiper strip, which are used for transverse reinforcement of the rubber elastic wiper strip, as is the 
practice with conventional wiper blades (DE-PS 1247 161). 

In a known wiper lever in accordance with the species (R 39836 (PCT/DEO 1/04307)) the 
cap covering the articulated connection between the wiper arm and the wiper blade is locked 
exclusively by friction with the wiper blade. A special fixation of the cap in the longitudinal direction 
of the wiper blade is not provided. In order to keep the assembly time of the cap on the wiper blade — 
including the required determination of position — as short as possible, the dimension of the passage 
opening in the longitudinal direction of the wiper blade must be provided with a high plus tolerance so 
that the required smooth-running oscillating movement between the wiper arm and the wiper blade is 
not impaired. The gaps thereby yielded between wiper arm and the edge of the passage opening in the 
cap lead to undesired air stream noise and also interfere with the harmonic transition between wiper 
blade and wiper arm in the area of the articulated connection that is striven for with the arrangement 
of the cap. 



ADVANTAGES OF THE INVENTION 
In the case of the wiper lever with the characterizing features of Claim 1, the assembly of the 
cap on the wiper blade is simplified considerably, because the correct position of the cap is 
automatically defined due to the arrangement of at least two limit stops pointing in opposite 
longitudinal directions of the wiper blade, if the cap is provided with correspondingly embodied 
counter limit stops that cooperate with the limit stops on the wiper blade. The tolerance for the 



-2- 



longitudinal dimension of the passage opening can be minimized as a result so that disadvantages can 
no longer be expected due to the now slight gap dimension between the wiper arm and the edge of the 
passage opening. 

Particularly simple and cost-effective counter limit stops for the cap are produced if these are 
5 embodied on the already existing locking noses of the cap. 

If a component to connect the wiper blade to the wiper arm is a part of the supporting element 
and sits on the supporting element's convex curved band surface, the limit stops of the supporting 
element can be embodied directly on this component so that the arrangement of special limit stops can 
be dispensed with. 

10 With respect to simplified assembly of the wiper blade, the component grips around the 

longitudinal edges of the supporting element with holding claws, wherein the limit stops are embodied 
on the holding claws. 

In order to keep the component and therefore also the cap compact, the component has two 
holding claws located at a distance from one another in the longitudinal direction of the wiper blade, 
15 whose facing cheeks form the limit stops for the locking noses of the cap that are located between the 
holding claws. 

In the case of an embodiment — that is expedient in certain application cases — of the 
supporting element with two spring rails that are arranged at a distance from one another and are 
parallel in a common plane, their opposite, outer longitudinal edges are gripped by the holding claws 
20 of the component, which are provided with the limit stops of the supporting element. Also in this 

case, the limit stops of the supporting elements are expediently embodied on the holding claws of the 
component. 

It is especially advantageous if the cap is manufactured of an elastic plastic so that the locking 
noses formed on the cap, supported by a corresponding shape, can be deflected elastically. 
25 Additional advantageous developments and embodiments of the invention are disclosed in the 

following description of an exemplary embodiment depicted in the associated drawings. 
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DRAWINGS 

The drawings show: 



Figure 1 A side view (not to scale) of a wiper lever, whose wiper blade is provided with a wind 
defector strip. 

Figure 2 An enlarged depiction of a detail designated by n in Figure 1 in a perspective 
representation. 

35 Figure 3 A cross-section through the arrangement according to Figure 2 cut along Line 111-111. 

Figure 4 A cap belonging to the wiper lever as seen from above and in a perspective representation. 
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Figure 5 A perspective view of a component belonging to the wiper blade and its arrangement on a 
supporting element of the wiper blade that is indicated by a dot-dash line. 

Figure 6 A perspective representation (not to scale) of the cap according to Figure 4 as seen from 
below with an arrangement (indicated by a dot-dash line) of a supporting element that 
5 features two springs rails as well as with the end pieces of holding claws of the component 

according to Figure 5. 

DESCRIPTION OF THE EXEMPLARY EMBODIMENT 
A driven wiper arm 12 that is guided on one end on a motor vehicle (not shown) is a part of 

10 the wiper lever 10 (Figure 9) in accordance with the invention. The driven end of the wiper arm is 

provided with reference number 1 1 in Figure 1 . Linked to the other, free end 14 of the wiper arm is a 
long-stretched-out wiper blade 16 that belongs to the wiper lever 10. The wiper arm 12 is positioned 
on its drive end 1 1 in such a way that, during wiper operation, it can swing back and forth between 
reverse positions around a pendulum axis 20 in a vertical plane on the drawing plane. In the process, 

15 the wiper blade 16 is moved transverse to its longitudinal extension over the to-be- wiped window, 
whereby it abuts the surface 28 of a to-be-wiped window with a rubber elastic wiper strip 24. The 
wiper strip 24 is longitudinally axially parallel with a band-like, long-stretched-out, elastic supporting 
element 30, on whose upper band surface 29 facing away from the window a component 32 sits 
(Figures 3 and 5) via which the wiper blade 16 is connected to the wiper arm 12 in an articulated 

20 manner to form the wiper lever 10. The wiper strip 24 is therefore arranged on the lower band surface 
3 1 of the supporting element 30 that faces the window. The component 32 whose cross-section is T- 
shaped in sections, and can also be designated as an articulated part, faces the supporting element 30 
with its T-head 34 and grips around the outer longitudinal strips 40 of the supporting element 30 with 
claws 38 that are arranged on the T-head. The articulated part 32 is solidly connected to the 

25 supporting element 30 at these claws, for example, welded and/or fixed to it by squeezing the claws 
together. In the exemplary embodiment, the supporting element 30 includes two spring rails 42, 
which extend at least almost parallel to one other lying in a common plane. The supporting element is 
curved (Figure 1) over its band surfaces 29, 31 in such a way that the wiper strip 24 is situated on its 
concave curved band surface 31 and the articulated part 32 sits on the convex curved band surface 29 

30 (Figure 1). The inner facing longitudinal strips 41 of the spring rails 42 lie in open-edged longitudinal 
grooves 44 of the wiper strip 24. The T-foot 36 of the coupling part 32 extends away from the 
supporting element 30 and is penetrated by an articulated bolt 46, whose two ends projecting out of 
the T-foot are visible in Figures 3 and 5. The wiper arm 12 (shown in a dot-dash line in Figure 3) 
engages at this articulated bolt or rather at its open ends with correspondingly embodied rest recesses. 

35 An adapter 48 that is preferably manufactured of a plastic is located between the T-foot 36 and the 
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wiper arm 12 and this adapter guarantees an operationally reliable, detachable connection is between 
the wiper arm 12 and the wiper blade 16 that forms the wiper level 10. Figure 3 shows that the 
articulated bolt 46 or rather its articulated axis 47 essentially extends in the direction of the pendulum 
motion or operating motion of the wiper lever 10. As Figure 1 shows, the to-be-wiped surface 28 of 
5 the window is curved. Since the line 28 is supposed to represent the greatest curvature of the window 
surface, it is clearly evident that the curvature of the as yet unstressed wiper blade 16, whose two ends 
18 are adjacent to the window surface 28, is greater than the maximum curvature of the window. 
Under an application force exerted by the wiper arm 12 acting in the direction of arrow 22 (Figure 1), 
the wiper blade applies its rubber elastic wiper strip 24, arranged on the lower band surface 31 of the 

10 supporting element, over the entire length of the window surface 28. In doing so, tension builds up in 
the elastic supporting element 30 manufactured of metal and this tension is responsible for the proper 
application of the wiper strip 24 over its entire length on the window as well as for the uniform 
distribution of the application force 22. Moreover, the supporting element 30 with its spring rails 24 
is responsible for the required transverse stabilization of the rubber elastic wiper strip 24. Because the 

1 5 window, which is spherically curved as a rule, does not represent a section of a spherical surface, the 
wiper blade 16 must be able to constantly adapt vis-a-vis the wiper arm 12 during its wiper operation 
to the respective position and the progression of the window surface 28. As a result, a smooth- 
running articulated connection is required between the wiper arm 12 and the wiper blade 16 that 
makes an oscillating movement (double arrow 26 in Figure 1) around the pivot pin axis 47 possible. 

20 In addition. Figures 1 and 4 show that the articulated axis 47 is also aligned transverse to the direction 
of the application force (arrow 22). Figures 1 and 2 show that the wiper blade is provided on the 
upper band surface 29 of the supporting element 30 with a wind deflector strip 50 that is connected 
for example with the wiper strip 24. The wind deflector strip has two partial sections 52 that lie at a 
distance 54 from one another as seen in the longitudinal direction of the wiper blade (Figure 1). This 

25 results therefore in a free space 56 in the wind deflector strip 50, which makes the arrangement of the 
articulated part 32 on the supporting element 30 possible. The wind deflector strip 50 is provided with 
an air-flow flute on its one longitudinal side against which mainly the air stream flows. In order to 
cover the articulated connection between the wiper arm 10 and the wiper blade 12 or rather between 
its articulated part 32 and to achieve a harmonic transition between the facing ends of the partial 

30 sections 52 of the wind deflector strip 50, a cap 60 is also part of the wiper lever 10 and its structure is 
supposed to be explained particularly on the basis of Figures 3, 4 and 6. It has a trough-shaped center 
section 62, whose trough base is largely removed, thereby yielding a passage opening 64 for the free 
end 14 of the wiper arm. As a result, the cap has two longitudinal walls 66 and 67, which are 
connected to one another at their one end by an end wall 68 and at their other ends by a cross strut 70. 
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The two longitudinal walls 66, 67 of the cap 60, which is manufactured of an elastic plastic, are 
provided with elastically deflectable locking means on their longitudinal edges 72 that face the 
supporting element 30, which are embodied as locking noses 74 in the exemplary embodiment. In this 
connection, two locking noses 74 located at a distance 75 from one another are arranged on the one 
5 longitudinal wall 66. Located on the longitudinal edge 72 of the other longitudinal wall 67 is a 

locking nose 74, which is located — as related to the two locking noses on the longitudinal wall 66 — 
between the two locking noses 74 of the longitudinal wall 66. In addition, arranged on each 
longitudinal wall are supporting or reinforcing ribs 76, which extend essentially from the passage 
opening 64 until close to the longitudinal edges 72 of the longitudinal walls 66, 67, On the ends of 

10 the supporting ribs 76 facing the edges 72, they are recessed to match the width of the supporting 
element 30 so that supports 78 are produced (Figure 6). 

As already mentioned, the claws 38 of the articulated part 32 are arranged at a distance from 
one another as seen in the longitudinal direction so that an intermediate space 80 is yielded between 
the two claws that are located on the same side of the articulated part 32. The intermediate space 80 is 

15 therefore limited by facing cheek-like front sides 82 of the holding claws 38 (Figure 5). This can also 
be seen in Figure 6 where the ends of the claws 38 have been drawn in for the purpose of 
understanding the invention better. In order to achieve a simple, exact positioning of the cover 60 on 
the supporting element 30, the invention uses the facing front sides 82 of the holding claws 38 as 
positioning shoulders or positioning aids in the exemplary embodiment. These positioning shoulders 

20 or positioning aids define the proper assembly position of the cap on the supporting element 30 or 
rather on the wiper blade 16 in cooperation with the fore parts 84 of the locking noses 74 that are 
facing away from one another. This is possible as a result, because the articulated part 32 — as already 
mentioned — is solidly connected with the supporting element 30 or rather with its spring rails 42. 
Therefore, the fore parts 84 of the locking noses 74 that are facing away from one another have a 

25 distance 81 from one another that has been adapted to match the dimension of the intermediate space 
80 between the front sides or cheeks 82 of the holding claws 38. Therefore, the front sides 82 of the 
holding claws 38 form limit stops that point in two opposite longitudinal directions of the wiper blade, 
to which the fore parts 84 of the cap's locking noses 74 acting as counter limit stops are assigned as 
fitting shoulders. 

30 It goes without saying that the arrangement of the locking noses shown in the exemplary 

embodiment represents only one of several possibilities for realizing the invention with respect to the 
holding claws. Of course, it is also possible to position the locking noses of the cap on the two front 
sides of the holding claws that are facing away from one another. Moreover, it is also conceivable to 
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put at least two locking noses of the cap in a working connection with a single holding claw by 
arranging one locking nose each on both sides of such a holding claw. In addition, it is naturally also 
conceivable for several locking noses to be arranged on the longitudinal wall 67 instead of a single 
locking nose and these locking noses can also be used as positioning aids. It can also be meaningful to 
5 provide the cap 60 on its two longitudinal edges 72 with only one single locking nose, whose 
longitudinal extension is coordinated with the dimension of the intermediate space 80. Proper 
positioning of the cap on the supporting element or rather on the wiper blade is always achieved by 
this in that the supporting element has at least two limit stops each pointing in opposite longitudinal 
directions of the wiper blade, to which corresponding limit stops of the cap are assigned. 

10 In order to attach the cap to the supporting element, the cap is put into a position with respect 

to the wiper blade, which is depicted in Figures 4 and 5. From this pre-assembly position, the cap 60 
is placed on the wiper blade in the direction of arrow 86. During this placement motion, the locking 
noses 74 deflect due to their shape, for example the formation of starting bevels in the direction of 
arrow 88 in Figure 3, when the starting bevels impact against the outer longitudinal strips 40 of the 

15 supporting element 30. This deflection can be achieved either by certain cross-section modifications 
of the locking noses known to the expert and/or by an elastic deflection of the longitudinal walls 66, 
67 of the cap 60. The assembly motion (arrow 86) of the cap is concluded if the supports 78 are 
resting on the support ribs 76 on the upper band surface 29 of the supporting element 30. In this 
position the locking noses 74 can spring back into their initial position, because the outer longitudinal 

20 strips 40 of the supporting element 30 can reach into the rear sections of the locking noses, whereby 
the locking noses grip under the supporting element and thereby bring about a secure fit of the cap 60 
on the wiper blade 16. 

After the cap is connected to the wiper blade, further assembly of the wiper lever 10 can take 
place in that the fi*ee end 14 of the wiper arm 12 is fed through the passage opening 64 and the 
25 articulated connection between the wiper arm 12 and the wiper blade 16 is produced. 



